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Incorporation of composite flour into wheat flour for bakery goods production is expected
to produce an effect in the functional properties of the blended samples. Functional
properties of composite flour have been studied in most of the developing countries which
used and imported a large amount of wheat flour to fulfil the increasing number of
consumers as the higher demand in the development of bakery and pastry products. In this
review paper, the characteristics of composite flours were reviewed to determine the
suitability of the raw materials to be used in the production of food products. The
functional properties such as water and oil absorption capability, foam ability, emulsion
capability, least gelation concentration, and particle size distribution might indicate the
capability of the composite flour before proceeding to the development of food products

were reviewed. The functionality of composite flour was found to be beneficial to enhance
the variety of food products with acceptable appearance, organoleptic, nutrition, and low

cost to fulfil consumer demands.

1. Introduction

The use of composite flour to produce baked goods,
if feasible, would help to lessen total dependence on
imported wheat. Composite flour as an innovative flour
that has attracted much attention in research as well as
food product development (Hasmadi ef al., 2014; Suresh
et al., 2015; Gbenga-Fabusiwa et al., 2018; Jafari et al.,
2018; Hasmadi et al., 2018; Nyembwe et al., 2018;
Emmanuel et al., 2019). Composite flour defined as a
mixture of flours obtained from tubers which rich in
starch such as cassava, yam, potato, and protein-rich
flour and cereals, with or without wheat flour that
created to satisfy specific functional characteristics and
nutrient composition (Noorfarahzilah et al., 2014). For
example, wheat with sweet potatoes (Awuni et al., 2018;
Edun et al., 2019), wheat and cassava (Lagnika et al.,
2019; Tien et al, 2019), wheat and many legumes
(Shrivastava and Chakraborty, 2018; Tufan et al., 2019),
millet (Panghal et al., 2018; Wang et al., 2019) or
without wheat flour (Adeola and Ohizua, 2018; Awolu,
2018; Mohammed Nour et al., 2018) and other
composites (Mezgebo et al., 2018; Adeyeye, 2018;
Sulieman, et al., 2019). Composite flour has better
nutritional value concerning elements of minerals,
vitamins, fibres and proteins than flour milled from any
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specific cereal alone. Shanti et al. (2005) reported that
the composite flour mixture could provide a balanced
nutrient. In a few years recently, composite flour became
the subject of numerous studies. There has been
increasing interest in replacing conventional gluten-free
formulations made from refined gluten-free flour, starch,
and hydrocolloids with those enriched with functional
gluten-free ingredients (Traynham et al., 2007; Alvarez-
Jubete et al., 2010).

In 1964, the FAO (Food and Agriculture
Organization of the United Nations) introduced the
Composite Flour Programme that aimed at the
development of bakery products from locally available
materials (Jisha et al., 2008). In developing countries
such as Africa and other parts in the world, the used of
composite flours had many benefits in a saving of hard
currency and as a promotion of high yielding of native
plant species. Besides that, Berghofer (2000) and Bugusu
et al. (2001) also stated that the use of composite flour
would promote better overall use of domestic agriculture
production. According to Dendy (1993), there are two
significant reasons for mixing the wheat flour with other
flours; economic and nutritional. The capability,
availability, and cost at the point of used are the most
important things overlooked in selecting the raw material
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to produce good blend flour in terms of preference,
variety, nutrition, and low cost as to fulfil consumer
demands (Dendy, 1993).

Protein believed to be mostly responsible for
functional properties, such as foaming, emulsification,
nitrogen solubility, oil, and water absorption (Kinsella,
1979). These properties are affected by the intrinsic
factors of protein, such as molecular structure and size,
and many environmental factors, including the method of
protein separation or production (Yu et al., 2007). The
low protein content and absence of gluten are considered
disadvantageous for its exclusive use in food products,
especially in those where the elasticity of the dough is
essential for product quality. The percentage of wheat
flour required to achieve a specific effect in composite
flours depends heavily on the quality and quantity of
wheat gluten and the nature of the product involved
(Mepba et al., 2007).

The functional properties of composite flours play an
essential role in the manufacturing of food products. The
functional properties determine whether the blends
would be useful in bakery products where hydration to
improve handling desired and in ground meat,
doughnuts, and pancakes where oil absorption property
is of prime importance (Mepba et al., 2007). According
to Kinsella (1976), functional properties are the
significant physicochemical properties that are
determining the complex interaction between the
composition, structure, and molecular conformation. In
this review paper, the functional properties of composite
flour such as water absorption capacity, oil absorption
capacity, particle size distribution, least gelling
concentration, foaming capacity, emulsion capacity, and
bulk density are reported.

2. Water absorption capacity (WAC)

Water absorption capacity (WAC) consists of adding
water or an aqueous solution to material, followed by
centrifugation and quantification of the water retained by
the pelleted material in the centrifuge tube (K6hn et al.,
2015). Water absorption capacity is referring to the
ability of the flour or starch to hold water against gravity
that can comprise of bound water, hydrodynamic water,
capillary water and physically entrapped water (Moure et
al., 2006). The farinographic studies showed that the
blending of wheat flour with cowpea flour, germinated
cowpea flour, and fermented cowpea flour was increased
the water absorption capacity significantly (Masood et
al., 2011). This due to the increment in protein and fibre
content supplemented from wheat flour. The water
absorption capacity of raw cowpea flour (2.6 g/g flour)
similar to that of raw winged bean flour (2.1 g/g flour).
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Water absorption characteristics represent the ability of a
product to associate with water under conditions where
water is limiting, such as dough and pastes (Giami and
Bekebain, 1992). The results obtained suggest that the
raw and heat-treated cowpea flour would be useful in
food systems such as bakery products.

Rehman et al. (2007) studied the effect of partial
substitution of wheat flour (7riticum aestivum) with
vetch flour (Lathyrus sativus L) at the levels of 5, 10, 15
and 20 g/100 g on the physicochemical, rheological,
nutritional and sensory characteristics of composite flour
doughnuts. They found that the water absorption
capacity of wheat flour was 58.6 g/100 g, which
significantly (P<0.05) increased on increasing the
amount of vetch flour. Increase in the water absorption
of composite flours might be due to the increase in
protein level. The flour's water absorption increases with
an increase in protein content of composite flours
because vetch contains more protein (26%) than wheat
(Deshpande et al., 1983). Partial substitution of wheat
flour by cassava flour reduced water absorption that
attributed to the lower protein content of wheat and
cassava composite flours compared to that of wheat flour
only (Khalil et al., 2000). Water absorption of cassava
and wheat flour dough decreased by 2.5% for each 10%
increase of cassava flour (Almazan, 1990). There was no
drastic change in water absorption due to the addition of
malt to the wheat and cassava composite flours (Khalil et
al., 2000).

The presence of different hydrophilic carbohydrates
(dextrin, cellulose, arabinoxylans etc), as well as
different protein structures, might be responsible for
variations in the water absorption capacity of the wheat
flour-bran blends. Sudha et al. (2007) reported that the
farinograph characteristics were shown increased in
water absorption from 60.3% to 76.3% with a higher
level of bran composition (0-40%), which were in
agreement with Mansour ef al. (1999) that the addition of
pumpkin and canola blends to wheat flour resulted in an
increase in water absorption. The same observation was
also reported for pigeon pea flour (138%) (Oshodi and
Ekperigin, 1989), chickpea flours (1.33-1.47 g/g) (Kaur
and Singh, 2005), and sunflower flour (107%) (Venktesh
and Prakash,1993).

Incorporation of soya composite flour increased the
water absorption capacity. At 20% level of soya flour,
the water absorption was 77% and at 40% level, it was
80% (Senthil et al., 2002). Singh et al. (1996) also
observed that dough containing soya flour had higher
water absorption, which may be due to higher soluble
protein content in the soya flour and contemporary water
binding by soya flour. Therefore, the amount of water
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required for making dough increased, and the strength of
the dough decreased with the increasing level of soy
flour in the formulation (Senthil ef al., 2002). A similar
trend of increase in water absorption and decrease in
stability was also observed by D’Appolonia (1977) and
Silaula ef al. (1989) as the percentage level of legume
flour in the blend was increased.

Soybean flour recorded higher water holding
capacity (112.43%) than barinas and lara flours, as
reported by Padilla et al. (1996). Rice flour and
buckwheat flour had similar water absorption values as
the wheat flour. Moreover, these flours developed dough,
which resembles wheat flour dough in the ability to resist
the deformation for a longer time. However, potato
flours showed higher water absorption index and
solubility than cornflour (Singh et al., 2004). Since corn
flour contains lipids, contrary to potato flour, this may
have been responsible for the difference in the water
absorption index between corn and potato flours (Singh
et al., 2004). The high-water absorption index and
solubility of potato flours might be due to higher
viscosity patterns and weak internal organization,
resulting from negatively charged phosphate ester groups
within the starch granules (Kim et al., 1996).
Additionally, Giami ef al. (1994) found that the water
absorption capacity of raw wild mango seed flour
(Irvingia gabonensis) was 3.6 g/g flour. Since the wild
mango and soy flour had different protein contents, the
results obtained showed that raw wild mango flour had
higher water absorption capacity (28.6 g/g protein) than
that of the raw soy flour (6.6 g/g protein).

However, the results obtained were different when
the chestnut flour content is high in the blend, low values
of water absorption capacity and holding are probably
due to the sucrose content of chestnut (Sacchetti ef al.,
2004). Sucrose, in fact, as well known, has a restrictive
effect on the gelatinization process (Wootton and
Bamunuarachchi, 1980). The water absorption capacity
of yellow and brown tigernut flour was in the range
between 3.17% and 4.00%, whereas germinated brown
tigernut flour had the lowest water absorption value
(3.97%). The increase in water absorption capacities
could be attributed to change in the quality of protein
upon germination. Also, it is the capacity to hold fat
globules as the number of lipophilic protein increases. It
might also be an index of the ability of the protein to
absorb and retain oil or water (Cheftel et al., 1985;
Okezie and Bello, 1988; Obalolu and Cole, 2000)

Suresh et al. (2015) evaluate the functional
properties of composite flours prepared by blending of
wheat flour with rice flour, green gram flour, and potato
flour in ratios of 100:0:0:0, 85:5:5:5, 70:10:10:10 and
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55:15:15:15. They found that the addition of rice, green
gram, and potato flour to wheat flour affected the amount
of water absorption due to due to the molecular structure
of the rice, green gram, and potato starch, which
inhibited water absorption. Kuntz Jr. (1971) proposed
that lower WAC in flours may be due to less availability
of polar amino acids in flours. The increment in WAC of
composite flour may be due to an increase in the amylose
leaching and solubility and loss of crystalline starch
structure.

High WAC of composite flours suggests that the
flours used in the formulation of some foods such as
bakery products, meat products, and dairy products. The
increment in the WAC correlated with an increase in the
amylose leaching and solubility and loss of crystalline
starch structure. The flour with high water absorption
may have more hydrophilic constituents such as
polysaccharides. Protein has both hydrophilic and
hydrophobic nature, and therefore they can interact with
water in foods (Suresh et al., 2015).

3. Oil absorption capacity (OAC)

Oil absorption capacity has been attributed to the
physical entrapment of oil. This is important since fat
acts as flavour retainer and increases the mouthfeel of
food. It is an indication of the rate at which the protein
binds to fat in food formulations. Oil absorption
capability required in most food applications, such as in
bakery products, wherein required in flavour retention
and improvement of palatability (Abu et al., 2005).
Soybean flour has the lowest oil absorption capacities
(29.59%) compare to lara flour and barinas flour has a
higher oil absorption capacity, 35.08 and 35.70%,
respectively (Padilla et al., 1995). The non-germinated
yellow tigernut flour had the highest oil absorption
capacity (5.00%). Shih and Daigle (1999) compared rice
flour and wheat flour containing batters and found that
rice flour resisted oil absorption better but was less
effective as a thickening agent than wheat flour. The
addition of pregelatinized rice flour resulted in increased
oil absorption because of the porous nature of the fried
product (Mohamed et al., 1998).

Another studied shows that the oil absorption
capacity of the defatted flours from macadamia cultivar
was more significant than those of the partially defatted
flour. It has been reported by Nakai (1983) that the
higher the amount of heat treatment given to a protein,
the more hydrophobic the protein becomes, as a result of
a higher number of hydrophobic groups exposed through
the unfolding of the protein molecules. Similar
observations reported for autoclaved and oven-dried
cowpea flour (Giami, 1993), micronized cowpea flour
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(Mwangwela et al., 2007), roasted peanut flour (Yu et
al., 2007) and low-fat soy flour (Heywood et al., 2002).
Hutton and Campbell (1981), on the contrary, showed
that the oil absorption capacity of soya protein decreased
with increased heat. In the investigation by Maruatona et
al. (2010), the higher oil absorption capacity of defatted
flour from unheated marama beans reported. It is related
to the fact that defatted flour from unheated marama
beans contained more amino acids with nonpolar side
chains than did the other flours, thereby contributing to
increased oil absorption. Otherwise, it is also due to
increased lipid-lipid interactions.

The presence of high-fat content in flours might have
affected the oil absorption capacity (OAC) of the
composite flours adversely (Chandra et al., 2014). The
primary chemical component affecting OAC is a protein
that is composed of both hydrophilic and hydrophobic
parts. Non-polar amino acid side chains can form
hydrophobic interaction with hydrocarbon chains of
lipids (Jitngarmkusol et al., 2008).

4. Particle size distribution

An essential point for the formulation of different
kinds of products for the different functionalities is the
size of the particles (Abu et al., 2005). It is reported that
higher amount of smaller flour particles leads to a less
extensible and less fluidable dough, due to high water
uptake. Generally, the hard-milling wheat, as predicted,
give flours with excellent flowing properties and soft-
milling wheat produce flours with poor flowing
properties, which may tend to flake on the smooth
reduction rolls during milling of wheat (Yasui et al.,
1999). Anmol (a wheat variety available in Pakistan)
produced fine powdery flour, which adhered to a sieve
during sifting and resulted in a low yield of the under
sieve fractions (<110 um) (Rehman et al., 2007). This
behaviour explained by the typical inferior quality of soft
flour (Posner and Hibbs, 1997).

5. Least gelation concentration

The least gelation concentration (LGC), which
defined as the lowest protein concentration at which gel
remained in the inverted tube, was used as an index of
gelation capacity. Least gelation concentration used to
measure the ability of the protein to form a gel, whereby
a lower least gelation concentration suggests a better
gelling capacity (Abu et al., 2005). The presence of
carbohydrates such as lactose, maltose, and sucrose are
reported to decrease the thermodynamic affinity of the
protein for an aqueous solution and magnifies the
magnitude of the interaction between protein molecules,
thus improving the gelling capacity (Adebowale and
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Adebowale, 2008). LGC for various legume flours
ranged from 12% to 14% (Maninder et al., 2007) pigeon
pea flour (10%) (Onimawo and Asugo, 2004), lupin seed
flour (14%) (Sathe et al., 1982), and high northern bean
flour (10%) (Sathe and Salunkhe, 1981). Oshodi and
Ekperigin  (1989) reported the least gelation
concentration of 12% in pigeon pea flour. The lower the
least gelation concentration, the better is the gelating
ability of the protein ingredient (Akintayo et al., 1999).

The smallest gelation concentrations reported for
both mucuna bean and peanut flours were 10.0% (Del
Rosario and Flores, 1981; Singh and Singh, 1991) and
for cowpea flour was 16.0% (Abbey and Ibeh, 1983).
The least gelation concentrations for the raw wild mango
seed and heat-treated flour samples found to be 6.0% and
8-0% (w/v), respectively (Giami et al., 1994). They also
reported that wild mango seed flour required a lower
concentration for gel formation than most oilseed and
legume flours. These may find useful applications in
food systems such as sausage emulsions, custard type
puddings, and sauces, which require thickening and
gelling. Fleming et al. (1978) reported that protein
concentration, especially globulin  fraction, and
interactions between proteins, carbohydrates, and lipids,
have been responsible for the gelation capacity of
legume and oilseed protein. Legume flours contain high
protein and starch content, and the gelation capacity of
flours influenced by real competition for water between
protein gelation and starch gelatinization (Kaushal et al.,
2012).

6. Foaming capacity

The foaming capacity measures the amount of
interfacial area created by protein during foaming (Zhu
et al., 2017). Foaming properties of oilseed proteins are
important for the domestic market to be used in the
preparation of various food products. Flours can produce
foams due to surface-active proteins (Adebowale and
Lawal, 2003). The foams produced by legume flours
were relatively thick with low foam volume but high
foam solubility. Wani ef al. (2013) reported the foaming
capacity of kidney bean flours at different pH (2, 4, 6, 8,
and 10) varied from 82.1 to 132.0%. Change in pH
significantly (p < 0.05) influenced the foaming capacities
of flours.

Suresh and Samsher (2013) observed the foaming
capacity of different flours, that is, wheat flour, rice
flour, green gram flour, and potato flour. The highest
foam capacity observed for green gram flour (24.23%)
followed by wheat flour (12.92%), potato flour (6.84%),
and lowest for rice flour (3.52%). Green gram flour
elucidated the highest foam capacity that is due high
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protein content that may cause a lowering of the surface
tension at the water-air interface, thus always been due to
protein, which forms a continuous, cohesive film around
the air bubbles in the foam (Kaushal et al., 2012).

Kaur et al. (2011) studied the foaming capacity of
field pea flour (FPF) and pigeon pea flour (PPF). They
reported that the foams produced by legume flours were
relatively thick with low foam volume but high foaming
capacity. The foaming capacity of FPF found to be
higher (39.5-42.3%) than that of PPF (34.5-37.3%). The
results obtained in agreement with results previously
reported by Mizubuti et al. (2000), but lower than the
results reported by Oshodi and Ekperigin (1989) (68%)
for PPF. This may be due to the differences in protein
and carbohydrate content.

Graham and Phillips (1976) observed that flexible
protein molecules such as P (beta) casein, which can
rapidly reduce surface tension, gave good foamability,
whereas a highly ordered globular protein molecule such
as lysozyme, which is relatively difficult to surface
denature gave low foamability. Mepba et al. (2007)
reported that product foamability is related to the rate of
decrease of the surface tension of the air/water interface
caused by the absorption of protein molecules.

Germination increased the foam capacity of cowpea
flour, but, like fermentation and heat treatment,
decreased the foam stability compared to the raw sample
(Giami, 1992) and the formability of cowpea flour is a
desirable characteristic to produce several traditional
cowpea-based food products in Nigeria (McWatters,
1983; McWatters and Chhinnan, 1985). The increase in
foaming capacity might be due to a decrease in surface
tension of the air and water interface, leading to the
absorption of soluble protein molecules, thereby
permitting hydrophobic interactions (Chinma et al.,
2009). The foaming capacity of a food material depends
on the surface-active properties of its protein (Sathe et
al., 1982; Udensi and Okoronkwo, 2006). Lin et al.
(1974) stated that foam stability related to the amount of
native protein. The native protein showed higher foam
stability than denatured protein (Yasumatsu ef al., 1972).

Improved foaming properties with increasing
concentration of flour have reported for glandless
cottonseed flour (Cherry and Mc Watters, 1981).
Foamability generally reaches a maximum value at a
point as the concentration of protein increases
(Adebowale and Lawal, 2004). This development
enhanced foam stability. An increase in protein
concentration  facilitated enhanced protein-protein
interaction at the air-water interface and this promoted
the formation of a highly viscoelastic multiplayer film
that offers resistance to the coalescence of bubbles
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7. Emulsion capacity

Fat emulsion capacity is the extent to which the
dietary protein will would dietary oil into fine particles.
It directly measures the extent to which the dietary
protein will mix oil (Abulude ef al., 2013). The emulsion
is a two-phase system, whereby protein surface activity
significantly influenced its formation (Moure et al.,
2006). Food emulsions are thermodynamically unstable
mixtures of immiscible liquids between water and oil
(Yu et al., 2007). Ahn et al. (2005) reported that the
addition of 20% soy flour to the wheat produced a
significant positive effect on the emulsifying activity of
the samples. However, the addition of 5% of pea or
soybean protein isolates to rice flour hardly modified the
emulsifying activity of rice flour dough (Marco and
Rosell, 2008). Based on the report by Rosell and Marco
(2008), these differences may be attributed to the
different hydration of the composite blends, since water
acts as a plasticizer defining the functional properties of
the dough. Singh and Singh (1991) reported that the
emulsion capacity of peanut flour was reduced by 26.5%
as a result of boiling. An emulsion prepared from raw
wild mango seed flour was more stable than that
prepared from heat-treated flour, whereas heat-treatment
reduced the emulsion capacity of the flour by 16.7%
(Giami et al., 1994).

Adebowale and Lawal (2004) reported that the
emulsion stability of mucana bean flour and jack bean
flour reduced as the concentration of flour in the solution
increased. However, emulsifying stability of Bambara
groundnut  flour;  increased  progressively  as
concentration increased until it began to decline with
increasing flour concentration from 6% w/v upward.
Sathe et al. (1981) have reported such concentration-
dependent emulsifying properties. In their report, the
emulsion capacity of winged bean protein reduced as the
concentration of protein in solution increased. The result
is also in agreement with those of Lin et al. (1974) on the
emulsifying properties of sunflower and soybean flours
and protein concentrates. Hailing and Walstra (1981)
states that the initial increase in emulsion stability of
Bambara groundnut flour with increasing concentration
up to 6% w/v could be explained based on the increase in
rigidity of interfacial lamella.

Furthermore, the increasing emulsion activity,
emulsion stability, and fat binding during processing are
primary functional properties of the protein in such foods
as communities' meat products, salad dressings, frozen
desserts, and mayonnaise (Mepba et al., 2007). Lin et al.
(1974) reported the emulsion capacities of wheat flour,
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soy flour, sunflower flour, and protein concentrates and
isolates from soy and sunflower flours to be in the range
of 10.1 to 25.6% except for sunflower.

8. Bulk density

Bulk density is a measure of the heaviness of a flour
sample (Oladele and Aina, 2007). The bulk density of
flour used to determine its packaging requirements. It is
depending on the particle size and moisture content of
flours. Bulk density of composite flour increased with an
increase in the incorporation of different flours with
wheat flour. The high bulk density of flour suggests their
suitability for wuse in food preparations (liquids,
semisolids or solids). In contrast, low bulk density would
be an advantage in the formulation of weaning foods
(Akapata and Akubor, 1999). Du et al. (2014)
investigated bulk density for whole flours from pinto
bean, lima bean, red kidney bean, black bean, navy bean,
small red bean, black eye bean, mung bean, lentil, and
chickpea. They reported that the bulk density for legume
flours varied from 0.543 g/mL to 0.816 g/mL, where the
highest and the lowest values obtained from lentil flour
and black bean flour, respectively. The results obtained
are in agreement with the results reported by Kaur and

Table 1. Bulk density of different source of flour

Type of flour Bulk density
Wheat”" 0.762+0.000
Buckwheat™ 0.810+0.030
Taro* 0.689+0.028
Potato* 0.998+0.016
Soya bean* 0.539+0.022
Corn* 0.585+0.020
Pinto bean” 0.680+0.000
Lima bean” 0.782+0.000
Red kidney bean” 0.679+0.000
Black bean” 0.543+0.010
Navy bean” 0.690+0.010
Small red bean” 0.683+0.000
Black eye bean” 0.764+0.010
Mung bean” 0.798+0.010
Lentil” 0.816+0.010
Chickpea” 0.573+0.000
Rice** 0.648+0.832
Pigeon pea** 0.480+0.010
French yellow kidney bean” 0.850+0.010
Contender kidney bean” 0.840+0.010
Master kidney bean” 0.940+0.010
Local red kidney bean” 0.880+0.010

ASuresh et al. (2015), *Kaur et al. (2011), ‘Du et al. (2014),
"Wani et al. (2013), **Kaushal et al. (2012), “"Baljeet et al.
(2010).
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Singh (2005), where they reported the bulk densities of
different chickpea cultivars to range from 0.536 g/mL to
0.571 g/mL. According to Milan-Carrillo et al. (2000),
the bulk density of legume flour plays an essential role in
weaning food formulation, that is, reducing the bulk
density of the flour is probably helpful to the formulation
of weaning foods. The bulk density is a reflection of the
load the sample can carry if allowed to rest directly on
one another. The lower the bulk density value, the higher
the amount of four particles that can stay together and
thus increasing the energy content that could be
derivable from such diets (Ikpeme-Emmanuel et al.,
2009). Table 1 shows the bulk density of the selected
flour found in the literature. Kaur et al. (2011) reported
the bulk density of different flours (potato, taro, corn,
and soy) varied from 0.539 to 0.998 g/mL, the highest
for potato and the lowest for soya flour observed
(Potato>Taro>Corn>Soya).

9. Conclusion

Composite flours have been used extensively and
successfully in the production of food products. The
functional properties of composite flour are an essential
parameter to produce various food products that are good
quality in terms of appearance, organoleptic, and
acceptance from consumers. The blending of wheat flour
with other types of powders showed a significant effect
on the functional properties of the flour blends as well as
their finished products. These investigations inferred that
composite flour showed positive and negative effects,
and it is useful for enhancing quality in the development
of food production. Most of the researches intensify the
desired functional properties to improve composite flour
to meet higher requirements. Moreover, composite flour
probably acts as a product that gave the potential source
of locally agriculture products to be usefulness in the
future.
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